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(MR HARTHE2ERE, |4 SN 510006)

5 Bﬂﬁ‘s):

BE: B3 AFMEEERITSECRFEIK DIWF A, KA ABAQUS FiFX & MERLHEFT KRS BAE T
BN AT, DRSS e AR BT UM R . R RERIRFE D Xt DIWF [ [EI¥EAE . ARERBE . NIEERRH:FIFERE
BEI GV . ZERERW]: (1) BEEFFERZMHREST IR IR, DIWF BTl Rl B FIK PR B8 11
Prigw, (HEFHELE R DI R R, FEHER KBTI MR /N, DIWF KFERERE W B Rk, TH
BHRA B RAEROR . EEHE BRI REST B A E R T 0.3 MPa; (2) HEEFHEHEZEEEKHEK, DI-
WF BHTIIRIE . KFRE S AFERERE I 2 TS, &S/ B R R, A By T 3R 45t i i [E1#E
BEMERE, EANBFAPRIIN R, BRTEEN, HEH KRR Z AR R U BB E R, FMEEREK
BREHAESIAES ~15 mm Z[H; (3) FHELEESRFEN TR EZE R DIWF fFERETERE, FiTHEHERE KB
BTk, DIWF RFERERE IR . BTN, NIRRT RIFEIEAORIGIE R LR Z o

KEIR: BHRHGEN; MRS FEEBE; JURaE

REAKS.  XWEIRE.  XEMS. 1000 -0666(2014)02 0280 - 08
0 5% 1 TR

BB (Damped Infill Wall, fij#k DIW) EHERHT 3wt

18 A~ HALJZ L85 A B S8 SRR
HRHESRAE AL &AL i XN ZE TR R B &

FHAR, 2011), AA5E3R A PHJE 38 558 o B SR T
I RGIARELJE R 3y Ul v M AR TR #ERE, B RAFHYFE
RERCR, REMMEZRRML BTy, REEH
WIAFARE T, WESWR AR ZER, mHEA
WSRARAELR T, 8 o 1 UHE 2R A 32 BT B 3R
NESRZE M AR TE B I AN AT PR A8 22 W R R s ma (SR FH
& 2013; F=4%E, 2010, 2013a, b),

FipEE B iR it & DIW It O NE,
Hemt e He HAAHEHELE (Damped Infill
Wall Frame, DIWF) B3 2= 88, 2~ XX B
ABAQUS FA4:%f A [ % #LH Je 2 i i+ 2 8 1) DIWF
AT, RRETHHE BRI E ., BE
MHFEH FXF DIWF iR IR, JF45 HiAHR
B

* WS HHT: 2013 -10 -10.

BRAR, HERERSHEHME, BEDT:
HEZRBSFE S 6 000 mm, JE74 3 000 mm, [ 1
Fiir; FEARTE 4 500 x 500 mm®, B E % 300 x
600 mm”; JREEHIRBEEH N C30; B, MR
¥ QREE-EWIITTE) (GB50010 -2010) #71
(ELFHURBITIE)  (GB50011 -2010) FRAHE
FORMATEG, BARILE 2,

FEJIEFERE B 3 MR RITH 4 ER e 2
FIK, %%mﬂz&?LTw%mwiﬁﬁ\mF
WA TC SHELR TR 8] LA R B A BT 5 R 2 A)
(B 1) ;5 RV BR.T0 Y — D FH s 485 5 8 1] S8 T AE 2R
B (ETFHSRERICRMER), mH—NS55
—HEE TR 50 mm AYSERR, FRMEER:; WEEEE
7180 mm, WAFHHIEREE N 8 MPa,

EE&WMB: BXARBARGIE (51178128) , JUMWBEA “Fied” BRAEZEIH (10A0265) FJ7 M

HAERGAFAARBAIA (A (2009) 115) 3t

F#E) .
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BH1 DIWF #M#+E&H Fig. 2 Cross-section and reinforcement
Fig. 1 Construction schematic of DIWF of beam and column
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B EEE B YT B X LA 4, REBEST LI &
RIBUE LR 1, A% EE B J2 52 B i A8 R
TAHR, 235020 10 mm A1 0.25; 55 N A R #EH
JERRERT oA dl, JREEBUEINR 1 B, &

®1 FHHEREE G .

A, 43307 0.1 MPa #10.25; %5 I 4 K% #EHE
iR X AT, SRR RBENR 1 57
TN, AT FG RE JE 2 i B8 BY T A & AN R A
[, 43515 0.1 MPa #1 10 mm,

t By FEBEER

Tab.1 Values of G,, t and 7 of viscoelastic damped layer

2651 RIS G,/MPa 2651 R S t/mm 571 HERES n
D1 0.1 D7 5 D13 0.25
D2 0.2 D8 10 D14 0.4
14 D3 0.3 514 D9 15 s D15 0.6
D4 0.4 D10 20 D16 0.8
D5 0.6 D11 25 D17 1.0
D6 1.0 D12 30 D18 1.2
S5 E R B R 1 B RERIREAS 5 £ M AR
2 BIRICAER R BT 5 BRI A &, X 07 O TREE B R TR
2.1 EIEZS o =be’ +(1L>sm
SEZ WA (2013), Singh (1998) %54 (1+&™%)
BEoE, MEARER . KRR A R TR, IR <a* =(0-0,)/(0,-0.), 2

T AW FERRX (1) (Silvia mazzoni, et al 2006) ,
B F AR A 35 F 4 7 1] P 5 AL B U] B Menegotto-Pinto
iRl (Martinez-Rueda, 1997; Monti, Nu-
ti, 1973; Filippo et al, 1983), HFEEWLRK (2),
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el c0 cu
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%% 3 0 B % (2013), Ghosh #1 Amde _ | L
(2002) FOBFST, HemIIARR A 2% 1 [R5 B AL B, m
R FHV-TE B ) B TR 43 o WA A ) 32 A R B AR NHJ]_IW

KR (RMAJE, 1998):

g/e.
002408678, (EST0) (3
o/f,=1.2-0.2¢/e,, (&£>&,) .

KH: o, e ARG R T RN AS s £, A
WA ESR B IE s £, B R I RERIREAE
2.3 FEERE

R B R A2 Kelvin BRI, 10/ 3
FiR, FAZEE T LS1 RAFFEHEEIE 2 i3t
WRE R, FIBET T NH1 RAEH HEH e 2B
WBHEERE . R LS1 M BY IR BE R4k B
NHI FBHE R c MBI BE W T (A=,
2006) :

k=GA,/nt,
{ (4)

¢ =nG,A/not.

KH: G, HFHLEERAEREBT I &, A, AE
B 2R AE R AL ¢ AFELE R R
BE; n 2k Kelvin BRI NG 7 R HE)E 2 B4
FHET; o NEIR,

150 (a) 150 (b}

B3 Kelvin A£#
Fig. 3 Model of Kelvin

2.4 WE—IERFEEM

TR —HEZR AL [A] () S TET SR A EE 48845 f - (Mohe-
bkhah et al, 2008), FEEEREIZ N 0.7 (WAL
BITHE, 2011) , Frg5H5R AT BT,

2.5 BERBEEMEIIE

R F bR Jr kg sy BF R4 F1 DIWF K418
BROTER (] =%, 2013b), JFFHEAT05 H A
Kl 4 505 7 BF 241 DIWF 30 B TSR 45 5%
HiBg R Xy L,

(1) &R BF fEEthZk . BRIME 5K
RYIGRESF (K da, b), BHEMFEHTEMASK
BERYIRZETE 10% LU, FIIHNIERRERE 2% £
Ho RUIL 4 5 AT R B8 B 4r M S 10 Zs AE 4R
KB T B E A T BN

(2) TR DIWF #r [ gh 2k, & 22 dh £ [F A
REB B Yy & IS5 R (B 4e, d), AR
AT EERIEE TR S B E R IR ZHTE 5. 0% LU
W, HHEIRER/N,
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e BN o e TR by
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Fig. 4 Comparison of numerical simulation and test results

(a) hysteretic curve of BF; (b) skeleton curve of BF; (c¢) hysteretic curve of DIWF; (d) skeleton curve of DIWF
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mF, AWEE R ER R R AR R AR, R
REFHHEZ IR EEOR, HBHAR
X PIPUHRESRAL B LI RAE IR R 22 57

(3) FHLEH JE JZ 1 A BY U AR & X DIWF 4T
R BERN K - R 1 BRI, RE DY LI AR

B 0.1 MPa #8kZE 1 MPa i}, DIWF 404G NI
i 65 kN/mm 3¢ K & 92 kN/mm, I {H 77 4% B
1236 kNH#SKZE 2 271 kN, FIAFHFEE ZHEEE5T
YRR, FHJE 5SS HES i Oul I B8 A dul
JIWI SRR, DIWF [0 46 I B2 G EA 28R
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Fig. 5 Hysteretic curves of DIWF model in group I (:=10 mm, 7 =0.25)
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BIE (ERMBRB FEME) (JGI01 -
1996) w55 4.5.6 & E:, HE DIWF BI85
WEBHE R ¥, & 7a 45 T DWIF ZEMRFRAIRES T B

SRFHREL ) R AR AP e B AR RE T DI R AR
1ergihZk ., AT, BEE %GB JE 2 AE RE BT U
BRI R, DIWF RySERREH e REUEH KRG
W, AEREBTUIRE R 0. 3 MPa B, SE3RHRH)E
RPCAEIR A, H0.29, I, Zh#HEE K%
REBYUIRLE KT 0.3 MPa Iy, DIWF HFERERE S T
W, HIFEE, MR T 0.3 MPa i), FH
JERHEIARIEAR/N (B 7b), HFeseEZ/ (K
Te), FERERCRAEZE,

&l 8 A BH JE SE 7 55 WL AL Y mises [ )43 Fi =
B, HEF, ERRAEMBR, THEBELT
e BTN 1B R, B9 4t T4 [ 4 DIWF 4
RITER LR M4 1/550 I, 854K B9 B K mise S
JIFER B JE B AR RE B DI R AR Lt k. B A
WA, R IRERY K, SEN
mise N AKTIE K, SEABRESTIR,
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Fig. 8 Mises stress distribution of DIW

LRERTE, WRFACE R IR
AT DIWF BB RIBE FIACE & R8T, (B2
SR REBT VIR B R T 0.3 MPa R, FHJEIR
FEERX PIARESAL AT SRAE RIfF e R 22 5+, DIWF
HIRERERE 1 B FELUE T2 R BE BT VAR B A3 R ITT AR 5
VoAb, SRAMEA S R AR, i, EINEHEE
JEERIBEREBT UM E A H AT 0.3 MPa,

(a) 1500 - (b)

1500

1000 1000

500 500

BN

-500 -500

-1000 -1000

ated (c) of DWIF model in group [

8

[
£
2
R
o
B, L
2 1 L 1 1
0.0 0.3 0.6 0.9 1.2
Gl /MPa
B9 % |4 DWIF A% mises 5 /) T Lo &,

Fig. 9 Variation curve of mises stress

of DWIF model in group [

3.2 HEHMREEEBEERMSH
B 10 B TE 48 D7, D10 F1 D12 BiE
Wil hgk . HETTA, FHE R U E

r©

1500

1000

-500

-1000

-1500

-1500

-1500
-90

-90 90

A7 #/mm

% M4 D7 (a). DI0 (b) F D12 (
Fig. 10 Hysteretic curves of D7 (

A 10

ingroup I (G, =

-90 90

) BBHBE WL (G =0.1 MPa, 7=0.25)
a), D10 (b) and D12 (c ) models
0.1 MPa, 5 =0.25)



23

BZE R BB Z B S EO BB TR E R BUR M BRI R M S B 285

MHFEHE AR, FHERREBK, DIWF i
(5] phy £ e R AN T 35

B 11 5 T 28 1 4 DIWF RS 7Y i B 2R i 28,
R, RSB RIS EER, DIWFE 4T
NI BEFIAKSF AR T8/ . HEEH 5 mm HRZE 15
mm [, DIWF {5 ff R 2 04 (L iy 23 e 0K # W 2
B, Ei, WERIES 78 kN/mm Jg/NE 67 kN/
mm, WEEMEEH 1425 kN J8/hE1 079 kN; MH:
SARHJE ZJEEEH 15 mm 3K % 30 mm R, DIWF
046 W B2 R W 77 AR AR AL BN, W IR R EE 67
kN/mm J&/NZE 66 kN/mm, WB{HMAZH1 056 kN
/NZE 1046 kN,

Kl 12a 251 T DIWF ZEARKRARZS T MG 2R
P RBBER L e B IR Akt R K, A
oA, HFHEREEH 5 mm K E 15 mm
i, DIWF i) 45 3 & 4 BB & %0 0.33 W/ =
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Fig. 12 Variation curve of equivalent viscoelastic damping coefficient (a), shear deformation

amplitude (b) and energy-dissiptated (c) of DIWF model in group II
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S mm B, HOYRIARIRIEY 281% , HE R RAS
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Analysis on Influence of Different Design Parameters of
Viscoelastic Damping Layer on Seismic Behavior of
Damped Infill Wall Frame

LIAO Yi-fa, GUO Yang-zhao, YANG Guan-nan, ZHOU Yun
(School of Civil Engineering, Guangzhou University, Guangzhou 510006, Guangdong, China)

Abstract

Three groups of DIWF models with different design parameters of viscoelastic damping layer ( VDL) are
designed and are applied to analyze their responses under the cyclic load by ABAQUS software. The influence
law of different storage shear modulus, thickness and loss factor of VDL on the hysteretic behavior, bearing ca-
pacity, stiffness characteristics and energy dissipation capacity of DIWF are also researched. The results reveal
that; (1) With the increasing the storage shear modulus of VDL, the lateral stiffness and the horizontal carrying
capacity of DIWF increases. However the storage modulus of VDL is oversize, the shear deformation of it is ti-
ny and the energy dissipation ability of DIWF is poor, and the wall is likely damage. The values of shear modu-
lus should not be greater than 0. 3 MPa. (2) The thickness of VDL increases, the lateral stiffness, horizontal
lateral force and the energy consumption ability of DIWF are downgrade. Appropriately reducing the thickness of
layer could not only improve the hysteretic energy dissipation performance of structure, but also reduce the a-
mount of viscoelastic material and the project cost. But a thin VDL could not meet the requirement of the shear
deformation, so the optimal thickness of layer is controlled from 5 mm to 15 mm. (3) Variation of the loss fac-
tor of VDL mainly affects the energy dissipation performance of DIWF, the larger the loss factor, the greater
energy dissipation ability of the DIWF. When design the VDL, the greater loss factor of viscoelastic material
should be chose.

Key words: damping filled wall; frame structure; viscoelastic damping layer; seismic behavior



